General Experimental Procedures

NMR Spectroscopy and Mass Spectrometry
Electrospray mass spectra were recorded on a Waters Micromass LCT or Thermo-Finnigan LTQ FT instrument operating in positive or negative ion mode as stated, with methanol as the carrier solvent. Accurate mass spectra were recorded using the Thermo-Finnigan LTQ FT mass spectrometer.
Chromatography
Flash column chromatography was performed using flash silica gel 60 (230 -400 mesh) from Merck. Thin layer chromatography (TLC) was performed on aluminum sheet silica gel plates with 0.2 mm thick silica gel 60 F 254 (E. Merck) using different mobile phase. The compounds were visualized by UV irradiation (254 nm) or Dragendorff reagent staining.
Reverse phase HPLC traces were recorded at 298 K using a Perkin Elmer system equipped with a drugs and complexes as appropriate. For NIH 3T3 and HeLa cells, DMEM lacking phenol red was used from this point onwards. Following incubation, the cover-slips were washed with phosphatebuffered saline (PBS; pH 7.5), mounted on slides and the edges sealed with colourless, quick-dry nail varnish to prevent drying out of the sample.
Cytotoxicity
Approximately 1 x 10 4 NIH-3T3 cells in 100 μL DMEM were seeded into each well of flatbottomed 96-well plates and allowed to attach overnight. Complex solutions were added to triplicate wells to give final concentrations over a 2-log range. After 24 h incubation, IC 50 values were measured using MTT or WST-1. For the MTT method, 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT; 1.0 mM) was added to each well and the plates incubated for a further 4 h. The culture medium was removed, and DMSO (150 μL) was added. The plate was shaken for 20 sec and the absorbance measured immediately at 540 nm in a microplate reader against a blank plate containing DMSO. For the WST-1 assay, 4-[3-(4-iodophenyl)-2-(4-nitrophenyl)-2H-5-tetrazolio]-1,3-benzene disulfonate (WST-1, 10 μL) was added to each well and the plates incubated for a further 30 min. The plate was shaken for 20 sec and the absorbance measured immediately at 450 nm in a microplate reader against a blank of DMEM containing 10 μL WST-1 per well. For both methods, IC 50 values were determined as the drug concentration required to reduce the absorbance to 50% of that in the untreated, control wells, and represent the mean value for data from at least three independent experiments.
Microscopy
Cell images and co-localisation experiments were obtained using a Leica SP5 II microscope. In order to achieve excitation with maximal probe emission, the microscope was coupled by an optical fibre to a Coherent 355nm CW (Nd:YAG) laser, operating at 8mW power. A HeNe or Ar ion laser was used when commercially available organelle-specific stains (e.g. MitotrackerGreen TM ) were used to corroborate cellular compartmentalization. The microscope was equipped with a triple channel imaging detector, comprising two conventional PMT systems and a HyD hybrid avalanche photodiode detector. The latter part of the detection system, when operated in the BrightRed mode, is capable of improving imaging sensitivity above 550 nm by 25%, reducing signal to noise by a factor of 5. The pinhole was always determined by the Airy disc size, calculated from the objective in use (HCX PL APO 63x/1.40 NA LbdBlue), using the lowest excitation wavelength (355 nm).
Scanning speed was adjusted to 100 Hz in a unidirectional mode, to ensure both sufficient light exposure and enough time to collect the emitted light from the lanthanide based optical probes (1024x1024 frame size, a pixel size of 120 x120 nm and depth of 0.772 μm). Spectral imaging on this Leica system is possible with the xyλ-scan function, using the smallest allowed spectral bandpass (5nm) and step-size (3nm) settings.
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However, much improved spectral imaging in cells was achieved using a custom built microscope (modified Zeiss Axiovert 200M), using a Zeiss APOCHROMAT 63x/1.40 NA objective combined with a low voltage 365 nm pulsed UV LED focused, collimated excitation source (1.2W). For rapid spectral acquisition the microscope was equipped at the X1 port with a Peltier cooled 2D-CCD detector (Ocean Optics) used in an inverse 100 Hz time gated sequence. The spectrum was recorded from 400-800 nm with a resolution of 0.24 nm and the final spectrum was acquired using an averaged 10,000 scan duty cycle. Probe lifetimes were measured by time correlated multiphoton counting, on the same microscope platform using a novel cooled PMT detector (Hamamatsu H7155) interchangeable on one of the X1 ports, with the application of pre-selected interference filters as detailed in the main text (Fig 6) . Both the control and detection algorithm were written in LabView2011, where probe lifetime was determined by using a single exponential tail-fitting algorithm to the monitored signal intensity decay.
The 3D reconstruction was achieved using a novel saturation elimination algorithm update of the existing ImageJ 1.47j 3D plug-in using the raw LSCM images recorded on the above detailed Leica SP5 II microscope. In these z-stack images, to eliminate saturation and subsequently enhance resolution, a deliberate 20% overlap in the applied axial resolution was introduced, determined by the applied optics and experimental parameters detailed above.
Inductively coupled plasma mass spectrometry determinations of europium or terbium concentrations were made by Dr. C. Ottley in the Department of Earth Sciences at Durham University, using methods discussed in references 7 and,21 (main text).
Photobleaching Studies
Photo-bleaching experiments were carried out using the LeicaSP5 II LSCM with MitoTracker Experimental settings: 1-frame, 3-line averaged scan (total time 3.5s/scan) at 700 Hz, operating in a bidirectional mode with a 1024x1024 frame size, a voxel size of 120 x 120 nm and depth of 0.78 μm, using 488 and 355 nm lasers, each operating at 4 mW (~80nJ/voxel). mmol) were added and the mixture was stirred under argon for 90 min. and concentrated under reduced pressure to afford the title compound as a colourless oil (78 mg, quant.). The mesylate ester was susceptible to rapid substitution with endogenous chloride, to give the corresponding alkyl chloride compound. As such, the crude material was used immediately in the next step. Any alkyl chloride present reacted in the same manner as the mesylate in the next step, as judged by LC-MS analysis of the reaction mixture. 8.6 μmol) was added, and the resulting cloudy mixture was stirred at 65 °C under argon for 18 h.
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Methyl 2-(4-((2-(ethoxy(methyl)phosphoryl)-6-(hydroxymethyl)pyridin-4-yl)ethynyl)phenoxy)acetate
The mixture was cooled to room temperature and the precipitate was condensed by centrifuge and the supernate was decanted. The precipitate was triturated with water (3 × 5 mL) and the combined (1 mg, 760 nmol) in anhydrous DMSO (50 μL) was added PyBOP 8.6 μmol) was added and the resulting cloudy mixture was stirred at 65 °C under argon for 18 h.
The solvent was removed under reduced pressure and the residue was suspended in methanol (2 mL) and the white precipitate was condensed to a pellet by centrifugation. The supernate was isolated and the precipitate was triturated with methanol (3 × 2 mL) and the combined supernates were concentrated under reduced pressure to give the crude product as an off-white solid. was added to give a cloudy mixture, which was stirred at 65 °C under argon for 24 h. The mixture was cooled to room temperature and the pH adjusted to 7 by the dropwise addition of KOH (1M).
Lyophilisation of the solvent and subjection of the crude material to semi-preparative RP-HPLC ), 1.27 (3H, t, 
